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DETAILED ACTION 
Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-14, drawn to method of making a MEMS device, classified in class 359, 
subclass 290. 

II. Claims 15-45, Claims 28-45 are drawn to micro-mirror device classified in class 
359, subclass 247. Claims 15-27 are grouped with these claims because they 
disclose a method of making a micro-mirror device including the limitations of 
claims 28-45 and therefore would not require an additional search and therefore 
would not cause undue burden on the examiner. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. The inventions 
are distinct if either or both of the following can be shown: (1) that the process as claimed can be 
used to make other and materially different product or (2) that the product as claimed can be 
made by another and materially different process (MPEP § 806.05(f)). In the instant case the 
process as claimed can be used to make other and materially different products. Specifically, 
regarding Group I and claims 15-27 of Group II, the method of making a MEMS device can be 
used to make a product that does not include a reflective layer formed over the sacrificial silicon 
layer. Regarding Group I and claims 28-45 of Group II, the method of making a MEMS device 
can be used to make a product that does not include a reflective element extended over a 
dielectric layer and an electrode, wherein the reflective element is adapted to move in response to 
apphcation of an electrical signal to the at least one electrode. 
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Because these inventions are distinct for the reasons given above and have acquired a 
separate status in the art as shown by their different classification, restriction for examination 
purposes as indicated is proper. 

Because these inventions are distinct for the reasons given above and the search required 
for any one group is not required for any other group, restriction for examination purposes as 
indicated is proper. 

During a telephone conversation with Timothy Myers on August 18, 2004 a provisional 
election was made with traverse to prosecute the invention of Group II, claims 15-45. 
Affirmation of this election must be made by appUcant in replying to this Office action. Claims 
1-14 are withdrawn from further consideration by the examiner, 37 CFR 1. 142(b), as being 
drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the 
currently named inventors is no longer an inventor of at least one claim remaining in the 
application. Any amendment of inventorship must be acconpanied by a request under 37 CFR 
1 .48(b) and by the fee required under 37 CFR 1 . 17(i). 

Claim Rejections - 35 USC§102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 35 1(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21 (2) of such treaty in the Enghsh language. 
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Claims 28-30, 37, and 39-42 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Ishii et al. 

Regarding claim 28, Ishii et al discloses a micro-mirror device (Sections 1-2 and 36-39, 
wherein the micro-mirror device, i.e. an optical switch with micro-mirrors, is shown in Figures 
1 A-C and 2), comprising: a substructure including a base material and at least one conductive 
layer formed on a side of the base material (Sections 55-60, wherein the base material is 
semiconductor substrate "101", wherein the conductive layer is the top layer with connection 
electrodes "103", Figures 1 A and 3A-C); a dielectric layer formed over the at least one 
conductive layer of the substructure (Sections 55-60, wherein the dielectric material is layer 
"102", Figures 1 A and 3A-C); at least one electrode formed on the dielectric layer (Sections 61- 
66 and 74-78, wherein the control electrodes "140" comprise electrodes "141-145", Figures 4A- 
E and 7A-D); and a reflective element extended over the dielectric layer and the at least one 
electrode (Sections 74-78, wherein the mirror portion "131" is formed over sacrificial layers 
"401-405", Figures 7A-D), the reflective element including a hinge material and a reflective 
material formed on the hinge material (Sections 74-78, wherein the hinge material is seed layer 
"406", Figures 7A-D), wherein the reflective element is adapted to move in response to 
application of an electrical signal to the at least one electrode (Sections 43-45, wherein the 
control electrodes "140" control the pivotal operation of the mirror "131", Figure 1 A). 

Regarding claim 29, Ishii et al further discloses that the hinge material of the reflective 
element is adapted to flex to move the reflective element (Sections 43-45 and 74-78, wherein the 
layer "406" pivots with the mirror "131", Figures 1 A and 7D). 
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Regarding claim 30, Ishii et al further discloses an electrical contact area for the micro- 
mirror device (Sections 55-60, wherein the electrical contact area is formed by interconnection 
layer "104" and electrode "103", Figures 1 A and 3A-C), including forming an opening through 
the dielectric layer to the at least one conductive layer of the substructure (Sections 55-60, 
wherein the interconnection layer "104" is electrically connected to electrodes "103" through 
dielectric layer "102", Figures 1 A and 3A-C). 

Regarding claim 37, Ishii et al further discloses the substructure including a 
complementary metal oxide semi-conductor structure (Sections 55-56, wherein the substrate 
"101" includes a CMOS circuit, Figures lA and 3A-C). 

Regarding claim 39, Ishii et al further discloses that the dielectric material includes 
silicon oxide (Section 55, wherein the dielectric material "102" includes silicon oxide. Figures 
1 A and 3A-C). 

Regarding claim 40, Ishii et al further discloses that the micro-mirror device is in a 
display device (Sections 1-2 and 36-39, wherein the micro-mirror device, is held in an optical 
switch, shown in Figures 1 A-C and 2), 

Regarding claim 41, Ishii et al discloses a micro-mirror device (Sections 1-2 and 36-39, 
wherein the micro-mirror device, i.e. an optical switch with micro-mirrors, is shown in Figures 
1 A-C and 2), conprising: a substructure including a base material and at least one conductive 
layer formed on a side of the base material (Sections 55-60, wherein the base material is 
semiconductor substrate "101", wherein the conductive layer is the top layer with connection 
electrodes "103", Figures 1 A and 3 A-C); a dielectric layer formed over the at least one 
conductive layer of the substructure (Sections 55-60, wherein the dielectric material is layer 
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"102", Figures lA and 3A-C); at least one electrode formed on the dielectric layer (Sections 61- 
66 and 74-78, wherein the control electrodes "140" comprise electrodes "141-145", Figures 4A- 
E and 7A-D); and a reflective element extended over the dielectric layer and the at least one 
electrode (Sections 74-78, wherein the mirror portion "13 1" is formed over sacrificial layers 
"401-405", Figures 7A-D), including means formed in the reflective element for facilitating 
movement of the reflective material (Sections 74-78, wherein the means is seed layer "406", 
Figures 7A-D), in response to application of an electrical signal to the at least one electrode 
(Sections 43-45, wherein the control electrodes "140" control the pivotal operation of the mirror 
"131", Figure 1 A). 

Regarding claim 42, Ishii et al further discloses that the means for facilitating movement 
of the reflective elements includes a hinge material (Sections 74-78, wherein the means is seed 
layer "406", Figures 7A-D) and a reflective material formed on the hinge material (Sections 74- 
78, wherein the reflective material "702" is formed on hinge material "406", Figures 7A-D), 
wherein the hinge material is adapted to flex to facilitate movement of the reflective element 
(Sections 43-45 and 74-78, wherein the layer "406" pivots v^th the mirror "131", Figures 1 A and 
7D). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 15-27, 31-36, 38, and 43-45, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ishii et al in view of Brosnihhan et al. 

Regarding claims 15, 19, 31-32, and 43 Ishii et al discloses a micro-mirror device and 
method of forming a micro-mirror device (Sections 1-2 and 36-39, wherein the method of 
making micro-mirror device shown in Figures 1 A-C and 2, i.e. an optical switch with micro- 
mirrors, is disclosed in Figures 3A-C, 4A-E, 5AE and 7A-E), the method comprising: providing 
a substructure including a base material and at least one conductive layer formed on a side of the 
base material (Sections 55-60, wherein the base material is semiconductor substrate "101", 
wherein the conductive layer is the top layer with connection electrodes "103", Figures 1 A and 
3A-C)i forming a dielectric material over the at least one conductive layer of the substructure 
(Sections 55-60, wherein the dielectric material is layer "102", Figures 1 A and 3 A-C); depositing 
a conductive material on the layer of dielectric material (Sections 55-60, wherein the conductive 
material is interconnection layer "104", Figures 1 A and 3 A-C), including communicating the 
conductive material with the at least one conductive layer substructure through the layer of 
dielectric material (Sections 55-60, wherein the interconnection layer "104" is electrically 
connected to electrodes "103" through dielectric layer "102", Figures lA and 3A-C); forming a 
sacrificial layer over the conductive material and the layer of dielectric material (Sections 61-69, 
wherein the sacrificial layers are "401-405", Figures 4A-E and 5A-E); forming a reflective 
element over the sacrificial layer (Sections 74-78, wherein the mirror portion "13 1" is formed 
over sacrificial layers "401-405", Figures 7A-D); and substantially removing the sacrificial layer 
between the reflective element and the layer of dielectric material (Sections 74-78, wherein the 
sacrificial layers "401-405" are removed. Figures 7A-D), but does not specifically disclose that 
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the sacrificial layer is made of silicon or that the sacrificial layer is removed by dry etching. 
However, Brosnihhan et al teaches of a method of making a micro-mirror device including 
forming a providing a substructure including a base material (Sections 25-34, wherein the base 
material is substrate "200", Figures 2A-J); forming a dielectric material over the substructure 
(Sections 25-34, wherein the dielectric material is layer "203", Figures 2A-J); forming a 
sacrificial layer of silicon over the layer of dielectric material (Sections 25-34 and 14, wherein 
the sacrificial layer is "222", Figures 2 A- J); forming a reflective element over the sacrificial 
layer of silicon (Sections 25-34, wherein the mirror portion is "210", Figures 2A-J); and 
substantially removing the sacrificial layer of silicon between the reflective element and the layer 
of dielectric material by dry etching (Section 33, wherein the sacrificial layer "222" between the 
dielectric layer "205" and mirror "210" is removed) for the purpose of providing the 
appropriated interconnects between the mirror and the dielectric material and to form a cavity 
between them (Sections 25-34). Therefore it would have been obvious to one having ordinary 
skill in the art at the time the invention was made for the sacrificial material used in Ishii et al to 
be silicon since Brosnihhan et al teaches of a method of making a micro-mirror device including 
forming a providing a substructure including a base material; forming a dielectric material over 
the substructure; forming a sacrificial layer of silicon over the layer of dielectric material; 
forming a reflective element over the sacrificial layer of silicon; and substantially removing the 
sacrificial layer of silicon between the reflective element and the layer of dielectric material for 
the purpose of providing the appropriated interconnects between the mirror and the dielectric 
material and to form a cavity between them. 
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Regarding claim 16, Ishii et al and Brosnihhan et al disclose and teach of a method of 
manufacturing a micro-mirror device as shown above and Ishii et al further discloses the step of 
depositing forming at least one electrode on the layer of dielectric material (Sections 61-66 and 
74-78, wherein the control electrodes "140" comprise electrodes "141-145", Figures 4A-E and 
7A-D) wherein the reflective element is adapted to move in response to application of an 
electrical signal to the at least one electrode (Sections 43-45, wherein the control electrodes 
"140" control the pivotal operation of the mirror "131", Figure lA). 

Regarding claim 17, Ishii et al and Brosnihhan et al disclose and teach of a method of 
manufacturing a micro-mirror device as shown above and Ishii et al further discloses that the 
step of forming the reflective element includes depositing a hinge material over the sacrificial 
layer of silicon (Sections 74-78, wherein the hinge material is seed layer "406", Figures 7A-D), 
depositing and patteming a protective material over the hinge material (Sections 74-78, wherein 
the protective material is resist pattern "701", Figures 7A-D), and depositing a reflective material 
over the protective material and the hinge material (Sections 74-78, wherein the reflective 
material is metal layer "702", Figures 7A-D), and includes removing a portion of the reflective 
material and the protective material to expose a portion of the hinge material (Sections 74-78, 
shown in Figures 7A-D). 

Regarding claims 20 and 33, Ishii et al and Brosnihhan et al disclose and teach of a 
micro-mirror device and method of manufacturing a micro-mirror device as shown above and 
Ishii et al further discloses forming a first layer of barrier material over the conductive material 
and the layer of dielectric material (Sections 55-60, wherein the first barrier material is "106" 
Figures 3A-C), wherein forming the sacrificial layer includes forming the sacrificial layer over 
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the first layer of barrier material (Sections 61-66, wherein the sacrificial layers "401-405" are 
formed over the first barrier layer "106", Figures 4A-E), and wherein substantially removing the 
sacrificial layer includes substantially remove the sacrificial layer and the first layer of barrier 
material between the reflective element and the layer of dielectric material (Sections 74-78, 
wherein layers "106" and "401-405" are removed, Figures 7A-D). 

Regarding claims 22 and 35, Ishii et al and Brosnihhan et al disclose and teach of a 
micro-mirror device and method of manufacturing a micro-mirror device as shown above and 
Ishii et al further discloses forming a second layer of barrier material over the sacrificial layer 
(Sections 74-78, wherein the second barrier material "406" if formed over sacrificial layers "401- 
405", Figures 7A-ED), wherein forming the reflective element includes forming the reflective 
element over the second layer of barrier material (Sections 74-78, wherein the reflective element 
"13 1" is formed over the second barrier layer "406", Figures 7A-D), and wherein substantially 
removing the sacrificial layer includes substantially remove the sacrificial layer and the second 
layer of barrier material, the sacrificial layer, and the first layer of barrier material between the 
reflective element and the layer of dielectric material (Sections 74-78, wherein layers "401-405", 
and sections of "106" and "406" are removed. Figures 7A-D). 

Regarding claim 24, Ishii et al and Brosnihhan et al disclose and teach of a method of 
manufacturing a micro-mirror device as shown above and Ishii et al further discloses defining an 
electrical contact area for the micro-mirror device (Sections 55-60, wherein the electrical contact 
area is formed by interconnection layer "104" and electrode "103", Figures 1 A and 3A-C), 
including forming an opening through the dielectric layer to the at least one conductive layer of 
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the substructure (Sections 55-60, wherein the interconnection layer "104" is electrically 
connected to electrodes "103" through dielectric layer "102", Figures 1 A and 3A-C). 

Regarding claim 25, Ishii et al and Brosnihhan et al disclose and teach of a method of 
manufacturing a micro-mirror device as shown above and Ishii et al further discloses the 
substructure including a conr5)lementary metal oxide semi-conductor structure (Sections 55-56, 
wherein the substrate "101" includes a CMOS circuit, Figures lA and 3A-C). 

Regarding claim 27, Ishii et al and Brosnihhan et al disclose and teach of a method of 
manufacturing a micro-mirror device as shown above and Ishii et al further discloses that the 
dielectric material includes silicon oxide (Section 55, wherein the dielectric material "102" 
includes silicon oxide, Figures 1 A and 3A-C). 

Regarding claims 18, 26, and 38, Ishii et al and Brosnihhan et al disclose and teach of a 
micro-mirror device and method of manufacturing a micro-mirror device as shown above and 
Ishii et al further discloses that the base material of the substructure includes silicon (Section 55, 
wherein the substrate "101" includes silicon. Figures 1 A and 3A-C) wherein the conductive layer 
and the hinge materials are discloses as metal layers (Sections 44, 56 and 68, wherein conductive 
layer "103", electrodes "140" and hinge material "406" are disclosed as being conductive metal 
films), but does not specifically disclose that the conductive layer and the hinge material includes 
aluminum. However, it is well known in the art of conductive films that aluminum metal be used 
to provide effective electrical conduction. Therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made for the conductive layer and the hinge 
material to include aluminum since it is well known in the art of conductive films that aluminum 
metal be used to provide effective electrical conduction. 
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Regarding claims 21, 23, 34, and 36, Ishii et al and Brosnihhan et al disclose and teach of 
a micro-mirror device and method of manufacturing a micro-mirror device and it is inherent 
from Ishii et al that the first barrier layer and the second barrier layer are made of either titanium 
nitride, this being reasonably based upon the barrier layers being disclosed as being made of 
titanium metal films (Sections 60 and 74, wherein the layers "106" and "406" are made of Ti 
metal films, Figures 3A-C and 7A-D). 

Regarding claims 44-45, Ishii et al and Brosnihhan et al disclose and teach of a micro- 
mirror device as shown above and Ishii et al further discloses means for protecting the dielectric 
layer and the at least one electrode from the sacrificial layer, specifically a first barrier layer 
formed over the dielectric layer and the at least one electrode (Sections 55-60, wherein the first 
barrier material is "106", Figures 3 A-C), and means for protecting the reflective element from 
the sacrificial layer, specifically a second barrier layer over the sacrificial layer (Sections 74-78, 
wherein the second barrier material "406" is formed over sacrificial layers "401-405", Figures 
7A-D), wherein the sacrificial layer is formed over the first barrier layer (Figures 3A-E), and the 
reflective element is formed over the second barrier layer (Figures 7A-D), and wherein the 
second barrier layer, the sacrificial layer, and the first barrier layer are removed after the 
reflective elements is formed (Sections 74-78, wherein layers "401-405" and sections of "106" 
and "406" are removed, Figures 7A-D). 

Conclusion 

The prior art made of record and not reUed upon is considered pertinent to applicant*s 
disclosure. Hagelin et al and Peeters et al are cited as having some similar structure to the 
claimed invention. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jessica T Stultz whose telephone number is (571) 272-2339. The 
examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published appHcations 
may be obtained from either Private PAIR or PubUc PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EEC) at 866-217-9197 (toll-free). 



Jessica Stultz 
Patent Examiner 

AU 2873 

September 1, 2004 




JORDAN SCHWARTZ 
PRIMARY EXAMINER 



